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Abstract
Two alternative explanations of the blocking
phenomenon are provided by Kamin's (1968) notion
of surprise and the discrepancy model of Rescorla
and Wagner (1972). In the present study an attempt
was made to manipulate the surpr isingness of the US
in a typical Kamin blocking paradigm without changing
the value of any of the parameters specified by the
discrepancy model. The predictability ( surprisingness
)
of the US was varied by manipulating the duration of
the CS. Specifically, ,5-sec, 1-mA shocks were pre-
ceded by either a fixed 2-min CS or a variable dur-
ation CS with a mean of 2 min (120- sec) and a range
of from 2-238 sec. The variable duration CS should
cause the onset of the US to be surprising. Type
of CS duration (fixed or variable) was varied from
Stage 1, single element conditioning, to Stage 2, com-
pound conditioning, : i a 2 x 2 factorial design. Two
control groups were included that received no single
element conditioning and either fixed or variable
duration CS compound conditioning in Stage 2. All
four experimental groups showed a blocking effect
in comparison to the control group receiving fixed
CS training in Stage 2 compound conditioning. That
is, no effect of CS duration was found. The results
seem to be better accounted for by the discrepan
model of Rescorla and Wagner (1972) than by the
Kamin (1968) surprise notion.
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1The phenomenon of blocking was first studied by
Karain (1968) using a conditioned suppression pro-
cedure. Karain was interested in the effects of pre-
training with a conditioned stimulus (A) on subse-
quent conditioning of a compound stimulus (AX). In
his initial study an experimental group received pre-
training with a single stimulus, A, followed by con-
ditioning with a compound stimulus, AX, while a control
group received no pretraining with stimulus A but re-
ceived only the AX training. In final test sessions,
conditioning to the stimulus X was assessed in both
groups. Kamin found that the pretrained experimental
group exhibited less conditioning to stimulus X than
did the control group. Kamin' s explanation of this
result was that preconditioning A in the experimental
group 'blocked' subsequent conditioning to the added
element, X, of the compound, AX.
Following this i itial demonstration of the
phenomenon, Kamin stuuied some variations of the para-
digm. He found that if the intensity of the uncon-
ditioned stimulus (electric grid shock) was increased
during compound conditioning, blocking was attenuated.
More specifically, during single element conditioning (A),
in the experimental group, Kamin employed a 1-mA shock;
however, during compound conditioning (AX) he used a
4-mA shock* Kamin included the traditional control
2group that did not receive pretraining with A but
did receive conditioning with the AX stimulus fol-
lowed by a 4-mA shock. In addition, he included a
control group that received training with both the
A and AX stimuli followed by a 4-mA shock. He found
that the group receiving the change in shock intensity
from single element to compound conditioning showed
less blocking than the group receiving the same shock
intensity in both single element and compound con-
ditioning. That is, in the experimental group, which
experienced a change in US intensity, the amount of
conditioning to the added ' X cue of the compound cue,
AX, was equal to the conditioning to X in the control
group which received no pretraining with A.
Similar results were obtained when presentations
of the A cue were followed by one 1-mA shock and pre-
sentations of the AX cue were followed by two 1-mA
shocks. Again, one control group received no pretraining
with A but received ; £ training followed by two 1-mA
shocks; a second control group received two 1-mA shocks
in both phases of conditioning. Kamin found that this
manipulation resulted in an attenuation of blocking
in the group that experienced a change from one to
two 1-mA shocks during conditioning. Thus, if the
intensity or number of shocks is increased from single
element to compound conditioning, an attenuation of
the blocking effect results. Based on these findings,
Kamin suggested that the US must, in some sense, be
surprising or unexpected in order for conditioning
to occur. He noted that in the standard blocking
procedure, the US is not surprising during compound
conditioning because it is already predicted by the
pretrained A cue; therefore, no new conditioning occurs
and, as a result, X remains unconditioned. Variations
in procedure, such as raising the intensity of the
US from A to AX training or adding a new, unexpected
shock during AX conditioning, cause the US to be sur-
prising and result in conditioning to X #
Kamin further described this surprise effect as
an activation of a backward scan of the subject's
recent memory
. If an unexpected event occurs, the
subject initiates a backward memory scan and thus,
in some sense, recalls or rehearses the recent CS-US
event. Presumably, it is this CS-US rehearsal that
promotes conditioning. If no surprising event occurs
,
the subject does not activate a backward memory scan,
does not rehearse the CS-US event, and therefore, no
new conditioning occurs.
Some recent studies have explored this idea of
backward scanning further. One such study (Gray &
Appignanesi, 1973) examined the effects of presenting
a surprising stimulus following a conditioning trial
on blocking. A brief light-noise stimulus served as
the surprising stimulus and was presented folJ owing
the US during compound conditioning. Gray and
Appignanesi hypothesized that if this light-noise
stimulus were surprising, then it should promote
backward scanning (or CS-US rehearsal) and thus pro-
mote conditioning to the added stimulus, X, of the
AX compound.
Gray and Appignanesi used four groups, one re-
ceiving no surprise stimulus after the US during
compound conditioning and one each receiving the sur-
prise stimulus 3, 5, or 10 sec after the US presentation.
The groups receiving the surprise stimulus 3 and 5
sec after the US showed significant attenuation of
blocking, with the 3-sec group showing the maximum
attenuation. The ordering of these data is in agree-
ment with a memory scan theory. That is, since the
CS-US memory trace is assumed to be transitory (subject
either to decay or interference) the longer the interval
between the formation of the trace and its rehearsal,
the less likely it is that the trace will remain in-
tact (i.e. that learning will occur). Since the '
occurrence of the surprising event initiates the scan,
the longer the delay between the presentation of the
surprising event and the CS-US event, the less should
be the attenuation of blocking.
A second series of studies using the rabbit
nictitating membrane response (Wagner, Rudy, &
Whitlow, 1973) also found support for Kamin's re-
hearsal idea. These authors used a simple con-
ditioning procedure as opposed to a blocking para-
digm. Using a single CS
,
C, they examined the effects
of following reinforced presentations of C with either
a congruent (unsurprising) or incongruent (surprising)
post trial event (PTE) on acquisition of conditioning
to C. Their PTE consisted of the presentation of a
CS-US event in which the relationship between the
CS and US was either expected or unexpected based on
previous experience
.
They reasoned that a surprising
episode would be rehearsed as a whole and might exclude
rehearsal of the event it followed, given a limited
capacity rehearsal system.
In order to create congruent and incongruent PTEs,
Wagner et al # first conditioned two stimuli # A
+
and
B~, such that A+ predicted the occurrence of shock
and B~ predicted the absence of shock* In the next
phase of their experiment, their congruent PTEs were
A+ and B~ while their incongruent PTEs were A~ and
B
+
.
Subjects received incongruent, congruent, or no
PTE following reinforced trials with a third CS (C
4
) #
If the surprising PTE commanded rehearsal to the ex-
clusion of other events, then the group receiving con-
gruent PTEs or no PTEs should acquire the conditioned
response to C faster than the group in which a sur-
prising PTE followed C trials. Their results were
consistent with this reasoning. Specifically, the
group receiving incongruent PTEs showed retarded
acquisition of the conditioned response to C when
compared to the other two groups.
In a second experiment, Wagner et al
. presented
surprising PTEs in a 'list- of different conditioning
trials. If the surprising PTE commands rehearsal of
itself, then it should selectively affect the trial
it follows and not the subsequent trial. The PTEs
they used in this experiment were the same as in the
first experiment of the series; however, in this study
they included two CSs, C+ and D+
,
which were presented
in alternation. D trials were never followed by a
PTE while C trials were always followed by an incon-
gruent (surprising) PTE for one group and by a congru-
ent (unsurprising) PTE in a second group. They found
that, in the groups that received no PTE or a con-
gruent PTE after C trials, conditioning to C and D was
equal. In contrast, the group receiving incongruent
PTEs following all C trials showed less conditioning
to C than to D. That is, the incongruent PTE did show
a selectively retroactive effect.
In the final experiment of the series, Wagner et a
varied the interval between the surprising PTE and
7the trial it followed. They used either a 3, 10, 60,
or 300-sec interval. Their results showed a monoton-
ically decreasing effect of delaying the incongrucnt
PTE: conditioning was most disrupted at 3 seconds
and least disrupted at 300 seconds.
These two studies (Gray & Appignanesi, 1973, and
Wagner, Rudy, & Whitlow, 197 3 ) indicate that the Kamin
notion of surprise may be valid. Both the Gray and
Appignanesi study and the Wagner et al. study support
the notion that a surprising event can initiate re-
hearsal or backward scanning. In the Gray and
Appignanesi study, a single stimulus initiated re-
hearsal of an otherv;ise unsurprising CS-US event.
In Wagner et al. a CS-US event was itself rehearsed
as a result of a surprising relationship between the
CS and US, and this CS-US event was rehearsed to the
exclusion of other events. That is, in Wagner et al
.
,
rehearsal of one surprising CS-US event interfered
with rehearsal of other events already in memory.
The notion of surprise has also been studied in
a slightly different tradition by Rescorla and Wagner,
In a 1972 paper, Rescorla and Wagner presented a model
which formalized the Kamin surprise notion by trans-
lating it into a set of linear equations. Their model
contends that the amount of excitatory conditioning
that will accrue to any stimulus on a given trial
8is inversely proportional to the amount of ex-
citation already conditioned to the total stimulus
complex present on that trial and is limited by the
total amount of excitatory strength that the US in
use can support. Surprise is represented in this
model as the discrepancy between what the subject
expects to occur on a given trial (the amount of
excitatory strength already conditioned to the total
stimulus complex) and what actually occurs (the total
excitatory strength the US in use can support). The
model is generally termed a discrepancy model.
Formally, Rescorla and Wagner represent this as:
A vA =f(A-vAX )
where V is the strength of conditioning of a given
stimulus
9 A; Xis the limiting amount of associative
strength supportable by the specific US; f represents
the subject-specific and stimulus-specific parameters
and V. =V +V . In words, the change in associative
strength of a cue, V- f is proportional to the differe
between the maximum strength available as defined by
the US used, X
,
and the associative strength already
conditioned in the complex of all cues present at the
time of reinforcement (V^).
The model accounts for blocking by noting that,
after pretraining of A, the value, V"A , is large and
approaches A and thus, during compound conditioning
9
of AX, the quantity Q-V^) is small; therefore, little
conditioning can occur to the added element, X. This
equation can also account for the results of the man-
ipulations studied by Kamin (1968). If the intensity
or number of USs is increased during compound con-
ditioning, the value of 'X is raised, the quantity ft-V, ,)
will be larger, and conditioning to the added X stimulus
will occur.
The discrepancy model, however, has difficulty
accounting for the data of Gray and Appignanesi (1973)
or those of Wagner, Rudy, and Whitlow (1973). The
discrepancy model allows A to change only if the US
itself is changed to be more or less capable of sup-
porting conditioning. In the case of Gray and
Appignanesi, the addition of a light-noise compound
following the termination of a trial should have no
effect on A and therefore no effect on the quantity
(^-V ) during compound conditioning. In the Wagner
et al. study, in which a congruent or incongruent PTE
followed the termination of a complete CS-US trial,
the discrepancy model fails because it makes no allow-
ance for interference effects of one trial on another.
The discrepancy model deals only with within-trial
and not between-trial effects.
The studies of Gray and Appignanesi (1973) and
Wagner, Rudy, and Whitlow (1973) seem to support the
10
validity of the Kamin (1968) notion of surprise.
On the other hand, the formal interpretation of the
Kamin surprise notion provided by Rescorla and Wagner
(1972) to account for the original Karain data has
difficulty accounting for the data of Gray and
Appignanesi and that of Wagner, Rudy, and Whitlow
where surprise was supposedly manipulated directly.
The present research attempted to probe further this
apparent weakness in the discrepancy model.
In the present study, an attempt was made to
increase the unexpectedness ( surprisingness ) of the
US, without altering its intensity, by manipulating
the duration of the CS
. The effects of this man-
ipulation were studied within a Kamin blocking pro-
cedure. The duration of the CS was either fixed or
variable from trial to trial for either single ele-
ment (A) or compound (AX) conditioning, forming a
2x2 factorial design (top of Table 1). In addition
to these four groups, two control groups were included
(bottom of Table 1) that received no single element
conditioning and either fixed or variable duration
CS during compound conditioning. All CSs were followed
immediately by an electric grid shock. Thus, all
CSs predicted that shock would soon occur but, during
variable CS conditioning, the exact time of shock
onset was not predicted. The US (shock) onset
11
FACE PAGE FOR TABLE 1
Table 1. Type of Stage 1 and Stage 2 training for
the four experimental groups (top table)
and the two control groups (bottom table).
»Experimental Groups
Stage 1
Training
Stage 2 Training
Fixed Variable
Fixed
Variable
Control Groups
Stage 1
Training
RI-64
(0)
Stage 2 Training
Fixed Variable
should therefore be surprising for the variable CS
conditions
.
The two theories discussed earlier (Kamin, 1968,
and Rescorla &. Wagner, 1972) make different predictions
for some of the groups in the present study. Both
theories would, of course, predict a blocking effect
for the group receiving fixed A and AX training (Group
FF) as compared to the group receiving no A and fixed
AX training (Group OF). These are the traditional
blocking experimental and control groups. However,
while a surprise theory might predict an attenuation
of the blocking effect for the group receiving fixed
A and variable AX conditioning (Group FV), the dis-
crepancy theory would predict a simple blocking effect
for Group FV relative to the control groups. Although
some further tentative predictions could be made, the
opposing predictions discussed above are the most
clear-cut.
Although the pre ;ent study was designed in part
to test these theoretical predictions, it was also
intended to answer a more straightforward, empirical
question. In nearly all of the published studies on
blocking, the CS duration has been constant from trial
to trial and from single element to compound training.
Thus the CS has predicted both the fact of US occurrence
and the exact time of US occurrence. In the present
13
study CSs continued to predict the fact of US oc-
currence for all groups but the precision with which
they predicted the time of US occurrence was varied
across groups. The question to be answered then was:
to what extent does the prediction of the time of
US occurrence contribute to the blocking phenomenon?
There is one study in the blocking literature
that provides a partial answer to this question. In
that study (Rescorla, 1971), US presentations could
occur during any part of a 2-min CS during single
element (Stage 1) conditioning. Thus the time of US
occurrence was poorly predicted. During compound
(Stage 2) conditioning, however, the US always occurred
at the end of the 2-min compound CS . Some blocking
was found in this study, although it appeared weaker
than that described by Kamin (1968, 1969). Thus we
can conclude that to produce blocking, it is not
necessary for the CS to predict precisely the time
of US occurrence, at least during single element
(Stage 1) conditioning; but, since the experiment
differed from Kamins 1 in other procedural details
as well, we cannot assess the contribution of the
temporal uncertainty variable to the relatively weak
blocking effect that was obtained. Nor does the study
offer any information on the role of temporal im-
precision during the important compound (Stage 2)
14
training phase.
The present study sought to provide this inform-
ation by varying the temporal precision factor in
both stages of the blocking paradigm using the
factorial design shown in Table 1. As in Kamin's
(1968, 1969) research, conditioning was assessed
here by superimposing CSs paired with USs upon an
ongoing operant baseline and noting the suppression
in that baseline that they evoked.
Method
Subjects
Subjects were 48 male Sprague-Dawley albino rats
from Caram Laboratories, New Jersey. On arrival the
rats weighed between 284 and 441 grams with a mean
weight of 356 grams. All subjects were maintained
at 80% of their free-feeding body weight throughout
the experiment. Water was always available.
Apparatus
The apparatus consisted of six Gerbrands model
B conditioning chambers, 19.5 by 23.5 by 22 cm, housed
in sound attenuated cubicles. Dipper feeder receptacles
were located on the left side of the chamber at the
floor level and measured 5.5 by 5.0 by 5.0 cm. Mounted
on the outside wall of each dipper receptacle was a
photocell assembly used to record entries of the rat's
head into the dipper receptacle (termed 'head pokes').
15
A standard Gerbrands lever, not used in this study,
projected into the chamber 7 cm to the right of the
dipper feeder and 8 cm above the floor.
A 28-V cue light was located directly above the
dipper housing, 9.5 cm above the floor. Two 10-cm
speakers were positioned on the chamber lid for the
presentation of white noise and tones. (The white
noise speaker was not used in this study.) Shock
USs were presented by a high voltage-high resistance
shock source and scrambled through a relay sequencing
scrambler (Hoffman & Flesher, 1962). A Lehigh Valley
Interact computer system located in a nearby room
served to record responses and to present all stimuli.
Procedure
Preliminary training
. In the first session of
preliminary training, all subjects were left in the
chamber with a ,1-ml dipper containing 32% (by weight)
sucrose solution available to them. .hen all subjects
had approached the dipper and consumed some of the
sucrose, they were placed directly on a random inter-
val 16-sec schedule (RI 16-sec) of reinforcement for
headpoking for one 1-hr session. Reinforcement con-
sisted of a 4-sec dipper presentation. On the follow-
ing day the schedule requirement was raised to an
RI 32-sec. For the next 4 days, responding was rein-
forced on an RI 64-sec schedule. During all subse-
•17
FACE PAGE FOR TABLE 2
Tabic 2. CS durations, in seconds, for variable
duration training. The mean CS duration
for each day was 120 sec (2 min) and the
range was from 2-2 38 sec.
TRIAL
DAY jT
~JLL ZH ZH
1 .37 213 8 222
2 16 51 193 220
3 35 15 198 232
4 34 212 201 33
5 26 219 17 218
6 36 180 44 220
16
quent sessions an RI 64-sec schedule remained in
effect for headpoking.
Single element training
. Following the initial
RI training, Groups FF, FV, VV, and VF, the experi-
mental blocking groups, received 4 days of forward
fear conditioning with four CS-US presentations each
session randomly scheduled throughout the 1-hr ses-
sion. For Groups FF and FV the CS was a 2-min pre-
sentation of the cue light in the normally dark box.
It was followed immediately by a .5-sec, 1-mA foot
shock US. For Groups VV and VF the duration of the
cue light CS varied from trial to trial with a range
of from 2-238 sec and a mean of 2 min (120 sec) # and
it too was always followed immediately by a . 5-sec,
1-mA foot shock US. A list of the CS durations used
appears in Table 2. The mean CS duration for each
day was 2 min (120 sec), and the durations were chosen
from the upper and lower fourth of the total range of
durations. While th< four experimental groups re-
ceived conditioning to the cue light, the two control
groups, Groups OF and 0V, were maintained on an RI
64-sec schedule of reinforcement for headpoking with
no CS or US presentations. One 1-hr session of RI
recovery followed single element (Stage 1) condition-
ing, for all six groups. In this session, all groups
were allowed to headpoke on the RI 64-sec schedule
18
in the absence of CS or US presentations. This al-
lowed for the recovery of baseline rates in the four
experimental groups so that suppression to the com-
pound CS could be accurately measured in the next
experimental phase.
Compound training
. In the second stage of con-
ditioning, all groups received 2 days of forward con-
ditioning with a compound CS consisting of the cue
light plus a 1,000-Hz tone which was followed im-
mediately by the # 5-sec # 1-mA foot shock US. Tone
intensities varied from 70-82 dB, re 20jj>T/m in the
individual chambers and were presented against a
background noise level of 54 dB. Four light-tone
plus shock pairings occurred each day randomly
scheduled throughout the 1-hr session. For Groups
OF, FF, and VF the light-tone compound CS duration
was fixed at 2 min while for Groups 0V, VV, and FV
the compound CS duration varied from trial to trial
with a range of from 2-230 sec and a mean of 2 min
(120 sec).
Recovery . Two days of recovery of baseline
responding followed compound conditioning for all
six groups. That is, for two consecutive 1-hr ses-
sions, all groups received headpoke training on an
RI 64-sec schedule with no superimposed CS-US pre-
sentations. These sessions ensured a stable and high
20
FACE PAGE FOR FIGURE 1
Figure 1 # Mean suppression iratios for the ac-
quisition of conditioned suppression.
Stage 1 acquisition appears to the left
of the dotted line and Stage 2 acquisi-
tion appears to the right of the dotted
line #
ouva NOiss3dddns nvbiai
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baseline necessary for later testing.
Testing. An extinction test was used to assess
conditioning to the tone. The tone was presented
alone with no subsequent shock occurrence while
subjects continued to headpoke for sucrose on the
RI schedule. Four 2-min tones were presented in a
single 1-hr session The presentations of the tone
v/ere randomly placed within the session. Annau-
Karain (1961) suppression ratios were calculated for
all CS presentations (Appendix). This ratio is
expressed as D/(D+B) where D is the number of responses
during the CS period and B is the number of responses
during a period of time equivalent to the CS duration
occurring before, CS presentation. Thus, a ratio of
0 indicates a high level of suppression while a ratio
of .5 indicates no suppression.
Results
The acquisition data for single element (Stage 1)
conditioning for all iour experimental groups are
shown to the left of the dotted line in Figure 1
.
A Groups x Trials analysis of variance showed a signi-
ficant effect of trials (F^5 # 53, d£«15,45 f £^.01),
reflecting the acquisition of conditioned suppression.
The effects of groups (F=0#31, df-3.28 , not signifi-
cant) and the groups by trial interaction (F=0.94 #
df=45
,
420, not significant) were not reliable. Ac-
21
quisition data for compound (Stage 2} conditioning
for all six groups appears in the same figure to the
right of the dotted line. As can be seen, all groups
demonstrated strong conditioning to both the light
and the light-tone compound by the end of training.
A Groups x Trials analysis of variance performed on
the acquisition data of Stage 2 revealed a significant
effect of groups and a significant groups by trials
interaction (groups, F=3.47, df = 5,42, £^.05; groups
by trials, F=1.62, df=35,294, £ <.05). The trial
effect was not significant (F=1.65, d£=7,294, d^.10).
A further trial by trial analysis of the group effect
showed that the significant group effect was duu to
a difference on trials 1 and 6 between the two groups
receiving no light pretraining (Control Groups 0V and
OF) and the groups receiving either variable or fixed
duration pretraining (Experimental Groups FF
,
VV, VF,
and FV) (ts=3.40, df=42
. p_^.01). The difference
between the two control groups (groups OF and 0V) was
also significant on trials 1 and 8 (£s=2.57, df=42
,
£^.05). No significant differences were found among
the four experimental groups (Groups FF, VV, VF, and
FV) (ts=0.80, df=42, £^.30). These analyses seem
to indicate that the significant group effect and the
significant group by trial interaction effect were
probably the result of the greater supression (pri-
23
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r
Figure 2 # Mean suppression ratios for the four trials
of the extinction test.
I•
.6
.5
.4
.1
1
TRIAL
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marily on the fir^t compound trial) in the pretrained
experimental groups than in the non-pretr ained con-
trol groups. The difference between the OF and OV
control groups on the first compound trial presumably
reflects greater unconditioned supression to the
novel compound CS in Group OV. Since the first com-
pound CS presentation v/as longer for Group OF than
for Group OV, novelty effects would have a greater
opportunity to adapt out in Group OF (cf. Ayres,
1965, p. 30). The significant effects found on
trial 6 for the control groups as opposed to the
experimental groups and the effect on trial 8 for
Group OF as opposed to Group OV are probably the re-
sult of the low rate of responding during the pre-
CS period.
Of greater interest than the results of Stages
1 and 2 are the data from the extinction test shown
for all six groups in Figure 2. As expected, the
experimental group. Group FF, showed a strong blocking
effect with respect to the control group. Group OF.
This is the traditional Kamin blocking comparison.
In addition, Groups FV, VF , and VV also showed a
blocking effect with respect to Group OF.
These blocking effects were supported by sta-
tistical analysis. A 3 x 2 x 4 mixed design analysis
of variance was performed on the extinction test data
24
where the variables involved were type of CS duration
in Stage 1 (0, F, or V), type of CS duration in Stage
2 (F or V), and extinction trial respectively. The
results indicated that the main efeect of trials and
type of CS duration in single element (Stage 1) con-
ditioning were significant while the effect of CS
duration in compound conditioning (Stage 2) was not
significant (trials, F=70.32, df=3,126, pX'.Ol; Stage
1, F«=4.77, df=2,42, £<V01; Stage 2, F=.01, df=l,42,
p_^>.20). Further analysis of the first two trials
of the extinction test showed that groups that received
no CS-US pairings in Stage 1 (Groups OF and 0V) sup-
pressed significantly more than did the groups that
received fixed duration CS-US pairings (Groups FF and
FV) (t=2.80, df=42, p_/.01). The groups that received
variable duration CSs in Stage 1 (Groups VV and VF)
also suppressed less than did the groups receiving
no CS-US pairings in Stage 1 (Groups OF and 0V)
(t=3.20, df=42, p_^ # 01). However, the difference be-
tween the groups that received fixed duration CS-US
pairings and those that received variable duration
CS-US pairings in Stage 1 was not significant ( t=0 .40
,
dfs=42, ja^ .60),
Statistical analysis of the simple effects per-
formed on the first two trials of the extinction test
indicated that each of the four experimental groups
25
showed a blocking effect with respect to the con-
trol group, Group OF (ts>?..80, df-42, £«^.01),
In addition to the differences between the four ex-
perimental groups and Group 0F
f a blocking effect
was found for Group FV with respect to Group OV and
for Group VV with respect to Group OV (ts=2.20,
dfx=42
f £S^.05). However, the difference between
the two control groups. Groups OF and OV, was not
significant (t-0,60, df-42
; £^.40).
Statistical tests performed on the first two
trials of testing to determine whether CS variability
attenuated blocking relative to the usual FF condi-
tion revealed no evidence for any attenuatation
. The
differences between Groups FV, VF, and VV compared
to Group FF were all nonsignificant (ts^O.60,
df =42
. £3^.60). In summary, all four experimental
groups (Groups FF, VV, FV, and VF) showed a blocking
effect when compared to Group OF, and no evidence of
attenuation of blocking was found in any of the groups
with variable CS duration training. A statistical
analysis of the baseline response rates during test-
ing was performed to ensure that the suppression ratios
calculated were not complicated by differences in
group baseline rates. A simple groups by subjects
analysis of variance revealed no significant effect
of groups (F^0.13, df>=5, 42, £^».30).
26
Discussion
From an empirical standpoint, the present results
support and extend the findings of Rescorla (1971).
For example, they support Rescorla «s finding that the
time of US onset need not be precisely predicted
during single element (Stage 1) conditioning in or-
der to produce blocking. Thus, Group VF did show a
significant blocking effect with respect to the con-
trol group, Group OF. In addition, the finding that
Groups VV and FV also showed a blocking effect when
compared to Group OF indicates that the CS does not
need to be of a fixed duration in compound condition-
ing in order for blocking to occur. Finally, the fact
that Group VV showed a blocking effect further sug-
gests that blocking is relatively insensitive to
variations in CS duration in either stage of con-
ditioning, at least within the range of CS variability
examined here. In other words, the function of the
CS as a predictor of the exact time of US onset is
relatively unimportant to the occurrence of the
blocking phenomenon.
Another result of the present study that is in
agreement with the findings of Rescorla (1971) was
the small magnitude of the blocking effect found in
both studies. In the studies of Kamin (1968, 1969)
and Gray and Appignanesi (1973) the traditional
.blocking experimental group (analogous to Group FF
in the present study) exhibited a suppression ratio
of approximately
.45 to .50 on the first trial of
the test session. This high suppression ratio sug-
gests weak conditioning to the added stimulus, X,
and therefore rather complete blocking. In contrast,
in the present study the suppression ratio for Group
FF on the first trial of testing was approximately
.24. Rescorla (1971) did not have a group analogous
to Group FF; however, the suppression ratio for his
blocking group (analogous to Group VF in the present
study) was approximately
.15. This strong suppression,
suggesting little blocking, is probably not due to
the temporal imprecision with which Rescorla's USs
were predicted during element training, for the present
study indicates no effect of this imprecision. For
all four studies, the suppression ratios of the con-
trol groups analogous to Group OF were all between
0 and .10. l.hy then are the suppression ratios of
the experimental blocking groups of the present study
and of Pvescorla (1971) so different from those of
Kamin (1968, 1969) and of Gray and Appignanesi (1973)?
There are a number of differences between the four
studies in terms of the CSs used and the intensity
and duration of the US; however, none of these
differences would seem to warrant such a difference
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in results. One potentially important difference
between the two sets of studies, however, is that,
in the present study and in Rescorla (19 71), re-
covery sessions intervened between single element
and compound conditioning. No recovery sessions
occurred between single element and compound con-
ditioning in Gray and Appignanesi (1973) or in
Kamin (1968, 1969). The importance of recovery ses-
sions is that they presumably lead to extinction of
conditioning to the background cues of the apparatus.
Suppose that during element conditioning, the back-
ground cues (B) gain some excitatory strength due
to reinforcement of these background cues in compound
with the nominal CS (AB). Then, according to the
discrepancy model, at the end of single element con-
ditioning, V is positive, V_. is positive, and V +V =/l.
« a A B
The recovery sessions should now extinguish the
excitation conditioned to the background cues through
nonreinforcement and , thus
,
V
B
should approach 0. As
a result of this extinction, ^-V\^B^0. linen compound
conditioning begins, the stimulus ABX is reinforced;
and^ because 0, some excitatory strength will
accrue to the added stimulus, X # As the Kamin (1968,
1969) and the Gray and Appignanesi (1973) studies
did not include recovery sessions between single
element and compound training, no extinction of con-
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ditioning to the background cues could occur; there-
fore, at the start of compound conditioning, V +V = 2
and the added cue, X, could gain no excitatory
strength.
The fact that all four of the experimental groups
in this study showed a blocking effect with respect
to Group OF, regardless of the type of CS duration
experienced during training, indicates that a var-
iable duration CS is not effective in producing an
attenuation of blocking. It would, however, seem
counterintuitive to suggest that this failure to
find an attenuation of blocking was due to a lack
of surprisingness in the variable conditions. For
instance, the subjects in Group FV went from 16
trials with a 2-min (120-sec) CS in single element
conditioning to a 26-sec CS on the first trial of
compound conditioning. That is, the shock occurred
94 sec earlier than expected on the first trial of
compound conditioning for this group. This would
seem to be enough of a time difference to assume that
shock onset was unexpected.
It is at this point that the lack of structure
inherent in the term surprise becomes apparant.
Kamin (.1968, 1969) leaves us with only an intuitive
definition of what constitutes surprise and there-
fore it becomes impossible to ascertain whether, in
3C
the case where attenuation of blocking is not found,
surprise has, in fact, been manipulated. To add to
this confusion, no systematic study of the ability
of rats to detect the temporal properties of a CS
in the conditioned suppression paradigm exists. That
is, no one has shown that following single stimulus
training with a CS of a given duration, sharp stimulus
generalization gradients are obtained when test stimuli
of varying duration are presented. Perhaps, in reality,
the subjects in the present study do not find the
change from a 2-min (120-sec) CS to a 26-sec CS sur-
prising because they fail to discriminate such a dif-
ference
.
Finally, it should be noted that the discrepancy
model can account adequately for the data of the pre-
sent study by maintaining the position that a change
in CS duration has no effect on A and that, there-
fore, no attenuation of blocking should occur. The
lack of a change in A is reflected in the present
study by a lack of difference between variable and
fixed duration groups in rate of ac uisition of sup-
pression in Stage 1 and in the final asymptote of
conditioning as reflected by the suppression observed
in Stage 3 testing. In Stage 2 a difference was found
between Groups OF and OV on the first trial; however,
as discussed earlier (p. 22 ) this difference is pro-
bably due to the greater amount of unconditioned
suppression observed during short CS periods.
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Appendix
Tables 3-14
.
These tables display the response rates during
the period prior to CS onset. This pre-CS time per-
iod was 2 min for Groups FF and FV during Stage 1,
for Groups VF, FF
f and OF during Stage 2, and for all
six groups in Stage 3. For Groups VV and VF during
Stage 1, and for Groups VV, FV, and OV during Stage 2,
this time period was equivalent in duration to the
duration of the CS on that trial, i.e. 2-238 sec. Be-
cause of this difference in time bases across groups,
the pre-CS response rates presented here are converted
to responses per 1 min for all groups and all stages.
As a result of the short duration of some of the pre-
CS periods in the variable groups, some of the pre-CS
rates appear artificially large.
Tables 15-26
.
These tables show the Annau-Kamin (1961) sup-
pression ratios for all groups and all stages. This
ratio is computed as D/(B-t-D) where D denotes the res-
ponse rate during the CS period and B is the response
rate for an equivalent time period prior to the on-
set of the CS.
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3: Pre-CS response rates for Stage 1, single
element conditioning, for Group FF.
TRIAL
DAY
2
j / 3 4
1 44.0 3i.O 44.0 58.5
2 35.0 00.0 00.0 00 .0
3 29.0 29.0 42.0 40.0
4 34.0 52.5 48.5 44.0
5 45.5 50.5 40.5 01.5
6 40.0 66.5 42.0 00.5
7 73.5 64.5 77.0 74 .0
8 37.5 48.0 33.5 24.0
1 61.5 01.0 33.0 09 .0
2 42.0 00.0 00.0 00 .0
3 36.5 02 .0 12.5 00.5
4 52.5 34.0 33.5 33.5
5 28.0 00.0 06.0 07.0
6 53.0 02.0 00.0 00.0
7 70.0 00.0 29.0 54.5
8 17.0 06.0 00.0 01.0
i 67.0 51.0 40.0 42.5
2 00.0 00.0 00.0 00.0
3 55.0 00.0 00.0 00.0
4 45.5 37.0 41.0 29.0
5 12.5 03.0 00.0 12.5
6 09.0 00.0 00.0 00.0
7 59.5 03.0 00.0 01.0
8 04.0 00.0 00.0 00.0
4 1 82.0
2 00.0
3 73.5
4 54.0
5 05.5
6 42.0
7 61.5
8 09.5
67.5 49.5 39.0
00.0 00.0 00.0
00.0 03.0 00.0
65.0 38.0 23.5
11.5 20.0 02.5
12.5 07.0 09.5
54.0 46.5 34.0
08.0 03.5 03.5
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Table 5: Pre-CS response rates for Stage 1, sincle
element conditioning, for Group FV.
TRIAL
2
1 2 3 4
1 32,5 25.5 33.5
2 81.0 83.5 76.
5
77.0
3 35 .0 21.5 21.0 00.0
4 57.5 65 .C 64.5 77.5
cb 89 .5 73 .0 55.5 00.0
aO 49.5 38.0 38.5 27.0
7 45.0 41.0 00.5 01.5
8 78.0 50.0 41,5 53.0
1 31.5 00.0 02 .0 08 0
2 54.0 03.5 03.0 05.5
3 37.0 00.0 00.0 00.0
4 54.5 44.0 65.5 41.0
5 59.0 00.0 00.0 CO.O
6 55.0 39.0 25.0 29.0
7 41.5 04.5 00.0 00.0
8 81 .5 00.0 00. c" 00.0
1 24.5 23.5 35.5 24.5
2 60.5 11.5 14.0 12.5
*•*
3 09 # 0 00.0 00.0 00.0
4 55.5 43.0 28.0 23.0
5 59.5 00.0 00.0 00.0
6 18.0 09.5 04 .0 03.5
7 39 . 5 42.5 la.o 13.5
8 74 . 5 00.0 00 .0 00,0
i 19.5 24.5 08.5 14.0
2 35.5 36.5 25.0 25.0
3 00.0 00.0 00.0 00.0
4 82.0 64.5 55.5 55.5
5 94.0 00.0 00.0 00.0
6 59.0 45.5 21.0 32.5
7 42.0 22.0 02.0 26.5
8 73.0 00.5 00.0 00.0
3 6
Table 4: Pre-CS response rates for Stage 1 single
element conditioning, for Group VV.
DAY
TRIAL
SUBJ . 1 2 3 4
1 37.5 56.7
2 19.4 43.1 30.0 34.6
3 82.6 72.2 90.0 54.3
4 85.9 49.8 07.5 10.8
5 42.1 65.8 127.5 53.7
6
mm
03.2 19.6 22.5 10.0
7 50.2 34.2 07.5 3 7.3
8 74.5 58.5 37.5 29.7
1 71.2 on n a a a 00.0
2 52.5 00.0 00.0 00.0
3 52.0 00.0 00,0 00.0
4 52.5 00.0 00.0 00.0
5 56.2 00.0 00*0 00.0
6 33.7 00.0 00.0 00.0
7 56.2 40.9 00.0 co.o
8 52.5 20.0 15*8 14.0
1 00 . 0 00 .0 00 # 0 00.0
2 10.3 OR 0 U . O on o
3 18 8 no o no a A A Auu . u
4• 00 0 on o nn aUU t u a n auu . u
5 85 5 ^ A O
6 00 0 on nUU . u nn a A A Auu . u
7 on n £ U . 4 O *7 A^ / # u
8 61 6 44 n 9^ 1
1 03.5 00.0 00.0 00.0
2 31.7 12.0 13.8 05.5
3 00.0 00.0 00.0 03.6
4 49.3 36.7 13.5 07.3
5 84.5 68.6 72.6 78.3
6 15.8 00.0 00.0 00.0
7 59.8 48.4 23.2 41.9
8 58.1 2 7.4 36.0 21.8
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6: Pre-CS response rates for Stage 1, single
element conditioning, for Group VP
TRIAL
SUP.J . i 2 3 4
1 56.7 56.3 52 5 ~\ ^ ft
>
-j » j
2 53.5 46.0 60.0 68.8
3 74.5 66.1 52.5 44.0
4 55.1 58.8 00.0 12.7
5 47.0 56.3 60.0 34.6
6 58.3 40.0 67.5 18.1
7 35.6 33.9 37.5 18.6
8 69.7 65.2 105.0 13.2
1 41.2 00.0 00.0 00 .
0
2 03.7 30.8 04.3 12.7
3 22.5 05.8 11.8 14.8
4 56.2 00 .0 00.0 00.0
5 60.0 00 .0 00.0 00.0
6 00.0 00 .0 00.0 00.0
7 22.5 14 .0 00 .0 00.0
8 00.0 00.0 00.0 00.0
1 13.7 00.0 00.0 00.0
2 15.4 32.0 23.7 24.7
3 27.4 08.0 04.5 00.0
4 00.0 20.0 12.3 17.2
5 13.7 12.0 23.7 2 2.4
6 00.0 00.0 00.0 00.0
7 00.0 00 .0 00.0 00.0
8 10.3 00.0 00 .0 00.0
1 47.5 00.0 00.0 00.0
2 63.4 40 .0 16.5 18.2
3 38.7 36.4 22.5 05.5
4 72.2 15.4 22.2 36.4
5 75.7 37.8 44.7 67.3
6 00.0 00.0 00.0 00.0
7 38.7 14.6 07.2 00.0
e 68.6 28.5 00.0 00.0
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Tabic 7: Pre-CC response rates for Stage 2, compound
conditioning, for Group PF,
TRIAL
SUBJ • 1 7 3 4
1 82 .5 77.0 69.5 66.5
2 34.0 00.0 00.0 00.0
3 52.5 25.5 75 . 5 52.0
4 67.5 61.5 48.5 42.0
5 31.0 00.0 04.0 12.0
6 72.5 15.5 21.5 13.0
7 18.0 45.0 47.0 46.5
8 14.0 08.0 02.5 12.0
1 31.0 55.0 62.0 45.5
2 00.0 00.0 00.0 00.0
3 64.0 47.5 55.5 58.0
4 71.0 41.0 62.0 60.5
5 25.5 21.5 38.0 32.0
6 35.0 08.5 30.0 35.5
7 50.0 54.5 58.5 58.5
8 00.0 06.0 09.0 02.5
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Table 8: Pre-CS response rates for Stage 2, compound
conditioning, for Group VV.
TRIAL
SUBJ
. 1 2 3 4
i 96.6 00.5 24.7 00.0
2 39.1 25.6 24.7 18.4
3 64.4 38.6 00.0 00.0
4 48.3 09.7 38.8 12.4
5 57.5 68.8 84.7 68.6
6 00.0 00.0 07.1 00.0
7 69.0 61.0 88.2 57.2
8 105.8 72.9 70.6 41.0
1 26.6 00.0 00.0 01.6
2 38.2 20.1 50.3 27.3
3 56.4 44.2 65.3 49.7
4 13.3 16.2 35.4 22.9
5 83.0 87.1 42.2 72.9
6 01.7 00.0 01.4 00.0
7 29.9 42.9 55.8 60.2
8 71.4 58.7 59.8 77.2
r
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Table 9: Pre-CS response rates for Stage 2, compound
conditioning, for Group FV.
TRIAL
DAY SUBJ. 12 3 4
1 11.5 22.9 14.1 10.8
2 73.2 81.0 84.7 75.3
3 00.0 00.0 00.0 00.0
4 89.7 82.6 63.5 64.6
5 103,5 00.0 CO.O 00.0
6 34.5 62.4 49.4 55.1
7 48.3 34.3 07.1 26.5
8 71.3 55.9 81.2 30.0
1 11.6 11.5 39.4 31.9
2 58.1 66.3 50.3 59.4
3 00.0 00.0 00.0 00.0
4 86.3 75.6 63.9 61.6
5 109.6 40.3 68.0 76.9
6 79.7 45.9 78.9 61.8
7 49.8 46.5 36.7 34.3
8 81.3 30.4 93.8 44.5
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Table 10: Frc-CS response rates for Stage 2, compound
conditioning for Group VF
.
TRIAL
SUBJ . 1 2 3 4
1 68.5 00.0 00 .0 00.0
2 77.5 52.5 45.0 16.0
3 43.0 23.5 40.5 43.0
4 73.0 57.5 65.5 39.5
5 46*0 50.0 46.0 33.0
6 00 # 0 00 .0 00.0 00.0
1 25.5 30.0 2 3 • 5 18.5
8 101.0 60.5 23.5 21.0
i 52.0 00 .0 00.0 00.0
2 54.5 34.0 21.5 20.0
3 40.0 28.5 37.5 34.5
4 65.0 74.5 90.5 59.5
5 69.5 49.5 59.5 36.5
6 00.0 00.0 00.5 01.0
7 02.0 12.5 21.5 24.5
8 60.5 35.0 64.0 48.5
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lis Pre-CS response rates for Stage 2, compound
conditioning, for Group OF.
TRIAL
SUBJ . 1 2 3 4
1 62.0 134.0 126.0 133 .0
2 53.5 55.0 48.5 49.0
3 103 .0 72.0 69 .5 69.5
4 70.5 51.0 00 .0 41.5
5 20.0 28.0 25.0 50.5
6 103 #0 85 .5 81.0 16 .0
/ 59.5 25.0 51.0 40.0
oO 10 c 5 17.0 20 .0 23.5
1 00.0 00 . 0 121 .0 59 .0
2 35.5 31.5 34.5 39.0
3 43.0 69.5 67.5 34.5
4 71.0 00.0 31.5 42.0
5 26.5 67.0 67.0 78.0
6 95.5 00.0 00.0 00.0
7 56.5 38.5 66.0 47.0
8 09.5 12.5 25.0 37.5
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Table 12: Pre-CS response rates for Stage 2, compound
conditioning, for Group OV.
DAY
TRIAL
SUBJ . 1 2 4
1 80.5 76.4 52.9 27.3
2 52.9 70.5 89.0 07.8
3 43.7 63.7 77. / 4 / .0
4 73.6 70.7 91.8 18.6
5 09 . 2 15 .1 10 # 6 23.8
6 87.4 76 # 4 81 .2 00.0
7 71.3 50.2 49 .4 32.9
8 73.6 58.9 00 .0 11*9
i 58.1 00 .0 00 .0 00 .0
2 48.1 00.3 00.0 00.0
3 28.2 18.8 17.7 12.7
4 94.6 00.0 00.0 65.6
5 18.3 28.7 38.1 21.3
6 51.5 00.0 00.0 00.0
7 43.2 13.9 55.8 36.7
8 43.2 00.0 00.0* 00.5
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Table 14: Pre-CS response rates for Stage 3, tone
extinction test, for the control groups
GRP
——
—
OF
OV
TRIAL
SUBJ. 1 2 3 4
XJLO
. D loo r\ y o . 5 107.5
2 33.0 35.5 28.5 25.0
3 83.0 83.5 73.0 09.5
4 43.0 35.5 41.5 36.0
5 62.5 54.5 68.5 12.0
6 102.5 71.0 83.0 58.5
7 69.5 72.0 64.0 91.0
8 30.5 54.5 42.5 32.0
1 82.5 65.0 67.0 54.5
2 74.0 64.5 51.0 57.0
3 60.5 42.5 59.0 47.5
4 51.5 45.0 66.5 30.5
5 19.5 29.0 30.0 26.0
6 64.0 67.5 86.0 66.0
7 62.5 62.0 66.5 59.0
8 69.5 79.5 76.0 80.5
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Table 16: Suppression ratios for Stage l
f single
element conditioning, for Group W.
TRIAL
DAY SUBJ .
1
2
3
4
5
6
7
8
.35
.36
.36
.04
.29
.39
.48
.31
.50
.00
.00
.50
.05
.75
.00
.28
.06
.32
.20
.00
.46
.36
.00
.34
1 .00 .00 .00 .00
2 .00 .00 .00 .00
3 .00 .00 .00 .00
4 .00 .00 .00 .00
5 .00 1.00 1.00 1.00
6 .17 .00 .00 .00
7 .00 .00 .00 .00
8 .12 .15 .34 .15
1 .00 .00 .00 .00
2 .00 .00 .16 .04
3 .00 .CO .00 .00
4 1.00 .00 .00 .00
5 .00 .05 .04 .00
6 .05 .00 .00 .00
7 .00 .00 .00 .00
8 .08 .21 .25 .25
1 .00 .00 .00 .00
2 .05 .06 .04 .00
3 .00 .00 .00 .00
4 .03 .01 .08 .00
5 .02 .09 .02 .00
6 .00 .00 .00 .00
7 .00 .00 .00 .00
8 .13 .10 .12 .14
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Table 17: Suppression ratios for Stage 1, single
element conditioning, for Group fv/
TRIAL
SUBJ. 1
.JL 3 4
1 ~ n 5
2 .43 .06 .07 .05
3 .43 .34 .16 .00
4 .32 .39 .36 .15
5 .36 .38 .02 .00
6 .35 .31 .29 .28
7 .39 .42 .00 .00
8 .35 .15 .12 .05
1 .01 1 .00 -69 24
2 .00 .68 .73 .61
3 .00 1.00 .00 .00
4 .03 .00 .07 .00
5 .00 .00 .00 .00
6 .00 .02 .02 .00
7 .00 .18 .00 .00
8 .01 .00 .00 .00
1 .06 .06 -06 .12
2 .13 .38 .43 .26
3 .00 .00 .00 .00
4 .01 .03 .03 .13
5 .02 .00 .00 1.00
6 .00 .09 .00 .00
7 .02 .06 .14 .23
8 .00 .00 .00 .00
1 .05 .02 .10 .00
2 .04 .09 .15 .06
3 .00 .00 .00 .00
4 .09 .00 .01 .00
5 .00 1.00 .00 .00
6 .00 .03 .04 .00
7 .00 .12 .00 .08
8 .01 .00 .00 .00
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Table 18: Suppression ratios for Stage 1, single
element conditioning, for Group VF."
TRIAL
SURJ
. 1 2 3 4
1 .30 .09 • 12 • 04
2 .13 .27 .47 .29
.j-9 .32 .53 .10
A4 .21 .17 .00 .23
c5 • 31 .Id .11 .15
h #23 .01 .00 .00
7 .27 .38 .37 .51
oO .27 .13 .12 .58
1 .00 .00 .00 .00
2 .00 .00 .26 .32
3 .14 .17 .28 .45
4 .12 • 00 .00 .00
c5 A C• 06 • 00 .00 .00
D • 00 • 00 .00 .00
7 .25 a a• 00 .00 .00
oo .00 a p\.00 A A.00 A r\.00
1 .00 .00 .00 .00
2 • 00 .00 • 10 .15
3 • 0b • 00 • 4o A A.UU
4 . UU n a.UU AA• UU A O. U D
a a a a A A
m U4 A c:
6 a a• 00 • 00 A A. UU A A. UU
7 a r\. 00 A A• 00 1 A A1 • UU 1 A A1 . UU
oo .00 A A A A. UU . UU
1 .00 .00 .00 .00
2 .00 .03 •18 .09
3 .08 .00 .05 • 25
4 .00 .00 .03 .05
5 .00 .02 • 01 .07
6 .00 .00 .00 .00
7 .00 .23 .08 .00
8 .00 .00 .00 .00
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Table 19: Suppression ratios for Stage 2, compound
conditioning, for Group FF
.
TRIAL
DAY
1
SUBJ . i 2 3 4
1 ToT ,05 TcS"
2 .00 .00 .00 .00
3 .01 .00 .00 .01
A4 • 00 .02 .04 .14
c
• 00 .00 .00 .00
D
• 01 .03 .00 .10
1
1 A
.14 .07 .00 .05
oo
. 06 .13 .00 .10
1X • U 6 .02 .01 .00
2 .00 .00 .00 .00
3 .00 .00 .02 .13
4 .04 .08 .06 .06
5 .00 .00 .01 .01
6 .00 .19 .00 .00
7 .00 .00 .02 .04
8 .07 .00 .00 .14
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Table 20: Suppression ratios for Stage 2, compound
conditioning, for Group VV.
SUBJ
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
TRIAL
1 0 *3J 4
.02 .00 .00 .00
.00 00
.00 .00
.03 fin
• UU 1*00
.09
• lb • 00
fi?
• U*l 03
.00 fifi n n #00
-00 no nn
• UU • 00
-00 OA
• UU • 00
.00
- 00 on fin
• UU
.00 .00 .00 .02
.00 .00 .00 .05
.11 .00 .03 .01
.09 .04 .03 .03
.00 .10 .00 .00
.00 .00 .00 .00
.04 .02 .00 .00
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Table 21: Suppression ratios for Stage 2, compound
conditioning, for Group FV.
TRIAL
DAY
1
SUBJ . 1 2 3 4
1 .17 .12 -60
• J- o
2 .03 .01 .00 .01
3 .00 .00 .00 .00
4 00 .00 .00 .00
5 .00 .00 .00 1.00
6 • 00 .01 .06 .00
7 .00 .00 .00 .00
8 .00 .00 .00 .00
1 .22 .17 .06 .21
2 .05 .01 .03 .01
3 .00 .00 .00 .00
4 .02 .11 .00 .01
5 .00 .00 • 02 .01
6 .00 .01 .03 .00
7 .00 .00 .00 .01
8 .00 .00 .00
'
.02
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Table 22: Suppression r
conditioning,
DAY SUBJ . 1
1 1 .00
2 e 02
3 ,03
4 .01
5 .00
6 .00
7 .00
8 ,00
2 1 .00
2 .06
3 .06
4 .00
5 .01
6 .00
7 .00
8 .01
tios for Stage 2, compound
for Group VF.
TRIAL
2 3 4
.00 .00 .00
.11 .03 .20
.08 .06 .17
.01 .00 .00
.00 .06 .04
.00 .00 .00
.02 .00 .00
.00 .00 .00
.00 .00 .00
.10 .16 .17
.25 .06 .09
.00 .00 .00
.07 .07 .11
.00 .67 .00
.00 .00 .00
.00 .00 .00
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Table 23: Suppression ratios for Stage 2, compound
conditioning, for Group OF,
TRIAL
DAY
1
SUBJ. 1 2 3 4
1
2 .25 .27 .18 .39
3 .11 .14 .05 .00
4 .11 .00 .00 .00
5 .42 .24 .28 .23
6 .32 .32 .14 .00
7 .36 .18 .05 .00
8 .57 .03 .00 .00
1 .00 .00 .00 .00
2 .05 .09 .21 .09
3 .00 .00 .00 .00
4 .00 1.00 .00 .01
5 .31 .07 .17 .08
6 .01 1.00 .00 .00
7 .00 .01 .06 .09
8 .00 .00 .00 .00
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Table 24: Suppression ratios for Stage 2, compound
conditioning, for Group OV.
TRIAL
SUBJ . 1 2 3 4
1 .17 .00 .00 .00
2 .23 .00 t 00 .00
3 .21 1 ^ .04 .02
4 .06 .01 .00 .00
5 .33 .00 .00 .00
6 .09 .05 .00 .00
7 # 00 .02 .02 .03
8 .07 .00 .00 .11
1 .00 .00 .00 1 .00
2 .00 .90 .00 1.00
3 .00 .20 .28 .25
4 .00 .00 .00 .00
5 .00 .05 .10 .06
6 .00 .00 .00 .00
7 .04 .08 ,14 .15
3 .00 .00 .05 • 21
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Table 25: Suppression ratios for Stage 3, tone
extinction test, for the experimental groups.
TRIAL
FF
SUBJ. 1 2 3 4
1 • 38 .48 .45 .49
2 .00 .01 .00 .00
3 .49 .54 .47• * * - ^6
4 .54 .44 .40 .48
5 .00 • 2 3 .34 .36
6 .11 .37 .48 .65
7 .40 .43 .39 .46
8 .00 .24 .53 .00
X .00 .00 .25 .45
2 .29 .53 .54 .49
3 .13 .32 .42 .48
4 .00 .32 .45 .54
5 .39 .51 .47 .50
6 .28 .40 .51 .55
7 .11 .48 .46 .52
8 .17 .35 .37 .45
FV
VF
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
.21
.46
.13
.32
.34
.12
.30
.06
.45
.32
.30
.21
.34
,03
.44
.01
.46
.39
.38
.44
.44
.30
.47
,32
.40
.38
.44
.31
.47
.02
.50
.36
.42
.47
.45
.49
.55
.52
.49
.40
.46
.40
.36
.51
.02
.55
.56
.49
.57
.56
.50
.51
.52
.58
.42
.52
.49
.48
.46
.47
.28
.66
.69
Table 26: Suppression ratios for Stage 3, tone
extinction test, for the control groups.
TRIAL
GRP . SUBJ . T~ 2
m
_3~ "T~
OF 1 .00 .18 .23 .28
2 .27 .47 .54 .60
3 .00 .00 .00 .09
4 .03 .21 .36 .39
5 .03 .00 .46 .78
6 .00 .00 .38 .45
7 .02 .29 .38 .35
8 .10 .29 .47 .50
0V 1 .12
2 .04
3 .07
4 .04
5 .35
6 .10
7 .02
8 .03
.06 .30 .43
.06 .30 .29
.21 .24 .33
.30 .31 .50
.32 .46 .41
.37 .36 .50
.06 .09 .19
.25 .34 .21

